We estimate the effect of expectations about unemployment on household spending using highfrequency panel data from the RAND American Life Panel. The data were collected during the Great Recession and its aftermath, a time of great economic uncertainty. We use monthly data both on total household spending and on subcategories of spending. We find that changes in total spending made in response to changes in the chances of becoming unemployed are difficult to detect empirically. This is because many categories of spending, such as rent, utilities, and car payments, tend to be fixed from month to month. Nevertheless, when studying subcategories of spending that are more easily adjusted in the short-term we find significant effects. For example, in response to an increase from 0 to 1 in the probability of becoming unemployed, we estimate that households reduce spending on clothing by about 14%, dining out and other entertainment by 11%, and personal care by 12%.
Introduction
Standard versions of the life-cycle model imply that a rational and farsighted individual will seek to smooth consumption, or, more precisely, its marginal utility, subject to an intertemporal budget constraint. However, unexpected exogenous wealth shocks will lead to subsequent consumption changes, whereby the individual spreads the required adjustment over her entire remaining life. That is, ex post consumption will not be smooth. Because of declining marginal utility such jumps in consumption result in lower total lifetime utility than would have been the case had consumption been smooth.
To reduce the harm to utility caused by a large reduction in consumption, an individual operating in an uncertain environment should build up a stock of buffer savings to moderate a consumption reduction required by a wealth shock. A prominent example of a lifetime wealth shock is unemployment, which typically results in a loss of substantial earnings, not just for the duration of the unemployment spell, but also in the years following the unemployment when workers tend to have lower earnings than they would have had otherwise (von Wachter et al, 2013) . Thus, individuals who persistently face a high likelihood of unemployment should build up buffer stock savings to reduce the loss of utility that would result from unemployment. To accomplish this, they would reduce current consumption to achieve higher consumption in the future, especially in times of low or no income.
Although economic theory suggests such a response, little is known about the effect of expectations on household spending decisions because of a lack of appropriate data. To shed light on this issue empirically, one needs longitudinal data on individuals' expectations and on household spending, ideally with sufficient detail to study categories of spending as well as totals. We have collected such data in the Financial Crisis Surveys that we fielded in the RAND American Life Panel, and, indeed, we found suggestive evidence of this in the first ALP Financial Crisis Survey fielded in early November 2008.
Lehman Brothers had collapsed in September of that year, stock markets had lost about 37% from a year earlier (17% in the month of October 2008 alone), and house prices had decreased by 18% according to the Case-Shiller index. However, the effect of the Great Recession had not yet fully unfolded. Stock prices would continue to decline until March, 2009 ; housing prices would fall another 10%; and the unemployment rate would increase from 6.6% in October 2008 to 10.0 in October 2009%.
At the time of the first survey (early November 2008), 73 percent of households reported they had reduced spending because of the economic crisis. It seems likely, however, that some of this reduction was not due to real effects: stock ownership is not widespread; the unemployment rate had risen only modestly, and many parts of the country had experienced little decline in housing prices by November 2008. The widespread reduction in spending suggests that something other than the real effects of wealth or income loss prompted households to reduce spending. The most likely explanation is that people's expectations for the future had changed.
In November 2008, we asked respondents by how much they had reduced spending in response to the economic crisis. The answers suggested very large reductions, but research has shown that it is difficult for individuals to provide an estimate of their total spending, 1 let alone to estimate the change in spending. To investigate responses in household spending more reliably, we established a monthly interview schedule for the ALP Financial Crisis Surveys starting in May 2009 and included a module to elicit the details of household spending. This had the advantage of reducing recall error in measures of spending. It also permitted detailed sequencing of events and their consequences.
Unemployment rates peaked at 10.0 percent in October 2009 and remained above 9 percent until October 2011. Unemployment hit not just low-skilled workers but affected workers across a much wider spectrum than in prior recessions. So the threat of unemployment during the downturn and in its aftermath was a great source of uncertainty and posed a threat to future consumption for a sizeable fraction of the population.
To obtain an idea about the magnitude of a change in spending in response to a change in the probability of unemployment, we analyzed a simple two-period life-cycle model with a variable probability of unemployment in the second period. The model solution predicts that as the probability of unemployment in the second period increases, the level of spending in the first period decreases.
The amount of the reduction will vary by loss of earnings during the period of unemployment, but it could be large enough to be discernible in data. For example, if the probability of unemployment in the second period increases from 10% to 20%, the reduction in consumption in the first period (in context of constant relative risk aversion utility) is 16%.
To estimate the effect of the risk of unemployment on spending, we need a widespread shock to the probability of unemployment. In a steady environment where some individuals face a persistently higher risk of unemployment than others, the former group will have previously adjusted their spending to build up buffer stock savings so that current spending will be only moderately depressed. Thus, in cross-section, the variation in spending across individuals who have differing probabilities of unemployment will be less than the variation that would result from a shock to expectations. To estimate the pure expectation effect requires panel data collected over a period of time with (large) changes in the probability of unemployment induced by some exogenous event.
The Great Recession of late 2008 and early 2009 and the economically volatile environment that followed provide such an analytical opportunity. The Great Recession was a period of a relatively rapid increase in unemployment, from less than 6 percent in the summer of 2008 to 10 percent in the autumn of 2009. The shock was likely unanticipated; indeed, for nearly five years beforehand, the U.S. unemployment rate had not reached six percent. Because of the uneven progression of unemployment across industries and occupations, the subjective probability of unemployment varied across individuals as well as over time. We found that the average subjective probability of unemployment in "protective services" was 10%, whereas it was 25% in "construction and extraction."
To assess how changes in subjective probability of future unemployment can affect changes in current spending, we also need data on total spending and spending by category. We need data on spending by category because some changes in spending, such as that on dining out, are easier to make than other changes in spending, such as that on mortgage payments. In prior work, we found that some categories of spending such as dining out and clothing, respond quickly to actual unemployment, whereas others such as mortgages respond very little (Hurd and Rohwedder, 2013) .
Although much previous research has examined expectations in general, we know of practically no empirical research that links expectations as measured by subjective probabilities to spending at the micro level. 2 The large observable changes in the economic environment induced by the Great Recession provide opportunities to learn how revisions of expectations lead to changes in behavior, in particular spending.
Data: The RAND American Life Panel
Our data on employment, expectations, spending and income throughout the time of the Great Recession come from the RAND American Life Panel (ALP).
2 Stephens (2001) 
ALP Financial Crisis Surveys
The Financial Crisis Surveys
The very large stock market declines in October 2008 prompted our first data collection. We 
Sample
In November 2008, the ALP had about 2,500 households. We recruited all these into our surveys on the financial crisis. We added a small refresher sample of about 400 households in November 2011, and a larger refresher sample of about 1,500 households in October and November of 2012.
Measurement of spending
We used two designs in our survey. Our initial design was to ask about most categories every month, but to ask about less frequently purchased items only every three months. Each month we asked about spending in 26 categories that are purchased at high to middle frequency. Then, every three months, we asked about the purchase over the past three months of 11 less frequently purchased categories, and about seven big-ticket items. With a few minor exclusions, the total of the three monthly surveys and the quarterly survey add to total spending over the quarter. See the Appendix for the full list of categories and which were asked every month and which were asked every three months.
In November 2011, we introduced another design that asked about every spending category every month. The list of categories remained the same. This alternative design was administered to half the existing sample at the time (assigned at random). The refresher samples of November 2011 and October/November 2012 were also assigned to this alternative design.
3 To further reduce recall error the survey is only available to respondents for the first 10 days of each month except when the first day of the month falls on a weekend. Then the schedule is shifted by a day or two to accommodate staff work schedules.
As a result, we have monthly observations on all categories of spending for the refresher sample A major innovation of the ALP was the development of a "reconciliation" screen. Outliers are a problem in self-administered data collection such as Internet interviewing, because there is no interviewer to question extreme values that may arise due to typos. Therefore, we designed a new strategy for the ALP to help reign in outliers. Following the queries about spending last month on the 26 items, we presented the respondent with a summary table which listed the responses and added them to produce the implied monthly spending total. The respondent was invited to review and edit any items. This produced two very favorable results. Most importantly, it sharply reduced outliers, in turn reducing standard errors for total spending as constructed through the sum of these 26 spending categories. It also gave respondents the opportunity to improve the accuracy of their entries, including previously missing entries, further reducing data noise. Another reconciliation screen followed the spending questions about the less frequently purchased items. 4 We compared the ALP measure of total spending with the measure from the Consumer Expenditure Survey (CE). The CE has the most authoritative survey measure of spending at the household level, and it aims for a complete measure of household spending (although in much greater detail) using similar methods to ALP. The following ALP sample: restricted to respondents who completed the spending module in all 3 waves pertaining to one quarter. Population averages for one year are computed as the sum of the population averages for each quarter of the year. Respondents are not required to have completed all four quarters in a year to enter the computations of average spending in a quarter.
Measurement of subjective probabilities
Our measures of expectations are elicited in the form of subjective probabilities. They have substantial predictive power for actual outcomes, and their validity has been established by considerable research (Hurd, 2009) . The Financial Crisis Surveys in the RAND American Life Panel (ALP) have a number of questions about subjective probabilities over many waves. We assessed expectations about unemployment in the following way:
5 We excluded from the CE published total for 2010 outlays for "Personal Insurance and Pensions," because we consider contributions to Social Security and pensions part of savings rather than spending. We also exclude life and other personal insurance payments because, except for insurance company profit, they represent transfers from one household to another. This question was asked every month in all Financial Crisis Surveys.
Measurement of income
The ALP asked respondents their earnings last month, spouse's earnings last month, and any other household income received last month, including tips and bonuses. All questions were of pre-tax income. We collected this data monthly from October 2009 through April 2013.
Because income is a critical control variable, all our analyses will be conducted on ALP Financial
Crisis Survey waves covering period October 2009 forward.
Results
In our regression analyses, the left-hand variable is defined as the inverse hyperbolic sine of spending in a month. This transformation, which we will use in all the regressions and so do not mention it each time, is approximately the same as log 2 plus the log of spending, except at zero and near-zero spending where it is approximately the same as spending. This transformation allows us to retain spending values of zero. The main right-hand variable is the previous month's subjective probability of unemployment with a scaling from 0 to 100. Other right-hand variables are indicator variables for the month (to account for seasonality in spending), household size, and marital status.
Most of the regressions also include the log of household income. The regression is over workers because of our interest in changes in household spending in response to changes in the unemployment expectations while still working, and not in spending changes in response to actual transitions from working to unemployed.
We will first show results in Tables 1, 2 and 3 that use a restricted time period, October, 2011 -April, 2013. We make this restriction because for this time period we asked a sub-sample of respondents about all spending items each month, including big-ticket items and automobiles. Thus we can relate total spending to subjective probabilities on a month-to-month basis. In earlier time periods, we only asked quarterly about big-ticket items and some infrequently purchased items. Merging the monthly and quarterly items into a framework where we are interested in the response to monthly changes in the subjective probability of unemployment is not straightforward, and so we do not do that here. In subsequent results (Table 4) , we use data from October 2009 -April 2013. Over this period, we asked about a subset of total spending each month, and so the latter results will be based on a subset of spending. Table 1 has the results of a descriptive cross-sectional OLS regression where the left-hand variable refers to total spending (transformed), including spending on nondurables, durables, and automobiles. Because the transformation of spending equals a constant plus (approximately) log spending, the interpretation of a coefficient on a right-hand variable is in terms of log percentage points.
Thus, if the subjective probability of unemployment increases from 0 to 1.0, spending would decrease by 19%, according to these results. This is a substantial change, and it is highly statistically significant based on a standard error that accounts for multiple observations on the same individuals. As would be expected, Table 1 also shows that single-person households consume much less than married-person households, about 45% less. Spending increases with the number of household members, but not monotonically. The month indicators show seasonality, with expected spending in December 11%
higher than spending in January.
An obvious missing variable from the regression reported in Table 1 is household income. Its inclusion is important because of a negative correlation between the subjective probability of unemployment and income. We include the logarithm of total monthly income as a right-hand variable in Table 2 . Doing so shows that an increase in the subjective probability of unemployment from 0 to 1 reduces expected spending by 6 percent-a level much below the 19 percent seen in Table 1 , and short of statistical significance.
Income has a coefficient of 0.29, which can also be interpreted as the elasticity of spending with respect to monthly income. If our income measure were permanent income, the elasticity should approach 1.0; but monthly income differs from permanent income because of transitory income and because of measurement error. When we control for income, the reduction in spending associated with single-person households is 22%, much less than in Table 1 . When income is included in the model, spending increases monotonically as the number of family members increases. There is little change in the seasonal patterns. Table 3 presents the results of fixed-effects regressions of the logarithm of spending on the subjective probability of unemployment and other control variables. Because the estimation is fixed effects, the variation in spending and in the right-hand variables comes from deviation from the household means. Thus it is natural to think of the variation in the subjective probability of unemployment as result of new information or shocks. While we include all the controls of Tables 1   and 2 , we only show the coefficients on the subjective probability of unemployment and log income in Table 3 .
Line 1 shows the results when the left-hand variable is total spending. It shows no effect of the subjective probability of unemployment on total spending; the model yields a coefficient of -0.002, which is both close to zero and of no statistical significance. The coefficient on log income is much smaller than in the cross-sectional model. In this fixed-effects model, this represents the estimated response to transitory income shocks.
Components of spending
In prior work, we found that some components of spending such as mortgage payments did not change following actual unemployment while others such as spending on clothing decreased quickly and substantially. Guided by our prior results on actual unemployment as well as by intuition, we selected a sub aggregate of total spending based on 21 items plus 8 big ticket spending categories that comprise 42% of total spending, and that might respond quickly to change in the probability of unemployment.
Line 2 of Table 3 shows results based on cross-section estimation, not controlling for household income.
In this model, a change in the subjective probability of unemployment from 0 to 1 would reduce total spending by 37%. When adding income to the model as in line 3, however, the coefficient is reduced to an insignificant -0.07. Of course, as we discussed earlier, the cross-sectional estimate is likely to have a downward bias because those with persistently high subjective probability of unemployment will likely have taken prior action, such as building up wealth. These actions allow them to consume at a higher level than those for whom the subjective probability of unemployment is the result of a short-term shock.
The fixed effects estimation in line 4 is, therefore, our preferred estimation method for finding the effects resulting from a shock to the unemployment expectation. As the subjective probability of unemployment increases from 0 to 1, it shows a highly significant reduction in household spending on the sub-set of categories of about 19 percent.
Expanded sample
We now present results based on the expanded monthly sample during October 2009 to April 2013. Of necessity, the components of spending that are aggregated to total spending are reduced to those for which we collected monthly data throughout the period. See the Appendix for the full list of 26 spending items. These categories cover about 60% of total spending.
We regressed the transformed spending of the sum of spending items asked every month for the entire sample on the subjective probability of unemployment, log income, and on the other controls given in Table 1 . The first lines of Table 4 show the coefficients on the subjective probability of unemployment and on log income for the sum of the 26 items from OLS regressions and from estimating fixed effects models. Across all items, we did not find a significant reduction in spending in response to an increase in the subjective probability of unemployment. The OLS coefficient was -0.067, and the fixed-effects coefficient was -0.038. While both were negative, neither was statistically significant.
A possible reason for the lack of an effect is that the sum includes some categories where spending is quite rigid in the short run. Many categories of spending, such as mortgage payments, cannot be adjusted in the short term. Others, such as clothing, can. For this reason, in addition to total spending, we study changes in spending by category to determine if spending in some categories changes more than that in others in response to changes in expectations.
The remainder of Table 4 shows the results for those individual items where the p-value for the item was less than 0.10 in the fixed effect regression. We found four categories for which an increase in the subjective change in unemployment led to a statistically significant reduction in spending:
drinking/dining out, personal care products and services, clothing and apparel, and entertainment/tickets to movies or events. For other transportation expenses, we estimated a statistically significant increase in spending.
We find that spending on drinking or dining out decreased significantly in both models (OLS and fixed effects), with such spending decreasing 10.6 percent in the fixed effects model for an increase in the subjective probability of unemployment from zero to 1. This result is in accord with our findings in previous work which used data on spending change following actual unemployment. In that work, we found that in the first two months of unemployment, spending on dining out decreased 49 percent, a much greater reduction than the 11 percent drop in total spending (Hurd and Rohwedder, 2013) .
In Table 4 , spending on personal care decreases 12 percent in the fixed-effects estimation for an increase in the subjective probability of unemployment from zero to 1. Spending on clothing had the largest percentage decrease of any category, which is in accord with the response to actual unemployment. In the fixed-effects estimation, monthly spending on clothing and apparel decreases nearly 14 percent for an increase in the subjective probability of unemployment from 0 to 1. In actual unemployment, such spending decreases 61 percent after two months. Spending on entertainment and tickets to movies and events also diminishes substantially as the expectation of unemployment increases.
The only category where spending increases significantly in the subjective probability of unemployment is "other" transportation expenses. This suggests a substitution toward cheaper public transportation in the face of likely unemployment.
Conclusions
Economic theory suggests that anticipations of a negative economic shock should lead households to reduce spending even prior to the shock so as to build up buffer-stock savings. The savings can be used to smooth consumption at least partially should the shock actually occur. However, for a number of shocks this anticipatory response should be rather modest. For example, suppose that unemployment leads to a loss of one year of earnings, which may be the result of actual unemployment and of a subsequently reduced wage on re-employment. Consider a 40 year-old man who will work until age 65. Unemployment will lead to a loss of 1/25 th or 4% of rest-of-lifetime earnings. If that man has no savings but can borrow against future earnings, unemployment should lead to a decline in consumption of 4%. If while still employed, his subjective probability of unemployment increases from 10% to 30%, his expected lifetime earnings will have declined by 0.8%, and he should reduce consumption by that amount. Such a small reduction in response to a rather large increase in the subjective probability of unemployment is likely to be difficult to detect in data.
However, some households may be liquidity constrained, in which case a greater reduction would be warranted to avoid the risk of a 100% reduction in consumption that would come with actual unemployment. Furthermore, because some categories of spending such as spending for housing are difficult to adjust in the short to medium run, an individual should concentrate spending reductions in those categories that are flexible. Thus, it is important to estimate the effects of unemployment anticipations on sub-categories of spending as well as on total spending.
In fixed-effects estimations, we found no significant effect of the subjective probability of unemployment on total spending. Nevertheless, when using a subset of total spending with categories chosen for anticipated flexibility, we estimated a decrease in total spending of 19 percent for a change in subjective probability of unemployment from zero to 1.
When we focused on individual categories of spending, we estimated that an increase in the perceived probability of unemployment from zero to 1.0 led to an 11 percent reduction in expenditures for dining out, a 12 percent reduction for personal care expenditures, a 14 percent reduction in clothing expenditures, and an 11 percent reduction in entertainment expenditures. We found these results striking because several of them are exactly the same categories where, in prior research, we found that spending was reduced most strongly following actual unemployment. These results, along with the concordance with prior findings, have led us to conclude that unemployment expectations are a partial determinant of spending, and that further investigations of the magnitudes are warranted. Table 1 Regression of log total monthly spending on the subjective probability of unemployment and controls. Table 2 Regression of log total monthly spending on the subjective probability of unemployment, income, and controls. Table 3 Selected estimated coefficients from regression of log spending on subjective probability of unemployment and controls. 
